Introduction: Here, we report our initial experience with laparoscopic assisted radical cystectomy without the use of surgical staples.
INTRODUCTION
The laparoscopic approach in urology is now an accepted option for kidney, adrenal, and prostate surgery. Naturally, this minimally invasive technique has progressed to the only remaining intra-abdominal urological organ left behind, the bladder. Although the first laparoscopic cystectomy for a retained bladder was performed over a decade ago (1) , only recently, with the advancements in instrumentation design, and improvement of surgical techniques, laparoscopic radical cystectomy has regained interest (2) .
Although feasible, some argue that radical cystectomy should not be performed laparoscopically, mainly because of issues related to a prolonged surgical time, the inability to perform an adequate lymph node dissection, and to a significant amount of disposables required, which elevates surgical costs. Recently, Basillote and colleagues have demonstrated that when cystectomy and pelvic lymph node dissection are performed laparoscopically and the reconstructive portion of the operation (ileal neobladder and ureteral re-implantation) is performed open surgically through a 15 cm Pfannensteil incision, the patient has the benefits of a minimally invasive approach, including decreased postoperative pain and faster recovery, without a significant increase in the operative time (3) . Besides, the Cleveland Clinic group, highlighting the importance of extended pelvic lymphadenectomy in the management of bladder cancer, has demonstrated that during the laparoscopic procedure one should be able to perform the node dissection following the extended template, without compromising the established oncological open surgical principles (4) . Furthermore, in an attempt to decrease surgical costs related to the use of disposable equipment, Abdel-Hakim et al. reported the use of the harmonic shears to control the lateral and posterior bladder pedicles, thus avoiding the use of 9 to 10 vascular loads of Endo-GIA stapler and reducing intraoperative costs (5) .
Based on these promising results, we have decided to perform in our institution, a laparoscopic assisted radical cystectomy without the use of surgical staples. To the best of our knowledge, this is the first report of laparoscopic radical cystectomy with urinary reservoir in our country, placing Brazil among a selected group of 9 countries (14 different (6) . However, these authors reported a salvage procedure without the construction of a urinary reservoir, only a bilateral cutaneous ureterostomy (6) . Here, we describe our initial experience, technique and results with stapleless laparoscopic assisted radical cystectomy with ileal neobladder in a male and ileal loop in a female.
SURGICAL TECHNIQUE

Laparoscopic Radical Cystoprostatectomy
The patient was placed in the supine position with thighs abducted and arms adducted to his sides, the operative table was set in a 30 -45° Trendelenburg position and a Foley catheter was inserted in the bladder after the patient was prepped and draped. The surgeon was on the left side of the patient. The first assistant was on the right side of the patient and the second assistant was positioned next to the surgeon. A five-port transperitoneal approach was used. Following the creation of a 12 -15 mmHg of pressure CO 2 pneumoperitoneum with a Verres needle, a primary 10 mm port was placed at the umbilicus for the 0° laparoscope. Four secondary ports were placed under sight: a 5-12 mm port to the right and a 5 mm port to the left of the umbilicus, lateral to the rectus muscle, and two ports (5 mm) in the left and right lower quadrants, approximately 2 finger-breadths medial to the ipsilateral anterior superior iliac spines.
The posterior peritoneal fold was incised at the level of the common iliac vessel, the ureters were identified and widely mobilized bilaterally downwards close to the bladder wall. Adequate mobilization of the left ureter was assured to allow subsequent tension-free retroperitoneal transfer to the right side for the ureteroileal anastomosis. Subsequently, the peritoneum at the rectovesical pouch was incised in order to identify and the vas deferens and seminal vesicles, which were dissected towards the bladder base using the harmonic scalpel. Denonvilliers' fascia was incised with cold-cut scissors and dissection along the anterior rectal surface was followed distally towards the prostate apex. Both ureters were clipped close to the bladder and divided. The lateral and posterior bladder pedicles were then dissected and clip-ligated with a combination of metallic and hem-o-lock clips. Using the harmonic scalpel the neurovascular bundles were transected, leaving the prostate attached posteriorlly only by the rectourethralis muscles. The bladder was distended with 200 mL of saline and the parietal peritoneum lateral to the medial umbilical ligaments was incised and extended anteriorly onto the undersurface of the abdominal wall to include the entire urachus close to the umbilicus. The Retzius' space was entered and the bladder was mobilized keeping all the extraperitoneal perivesical fat attached to the bladder. The endopelvic fascia was incised bilaterally and the dorsal venous complex was suture ligated with 2-0 vicryl stitch on a CT-1 needle. This stitch was placed in a backhand manner from the right to the left side, distal to the prostate apex, between the dorsal vein complex and the urethra. In order to avoid inadvertent transgression of the urethra by the suture, the Foley catheter was replaced by an 18 Fr metallic urethral sound, which was pushed down by the assistant, displacing the urethra posteriorly. In an attempt to achieve a safe ligation, two stitches were placed across the dorsal vein complex and were fastened secured (7) . Using the J-hook electrocautery the dorsal vein complex was transected. At this point, cold Endoshears was used to transect the anterior and posterior urethral wall. The rectourethralis muscles were divided, thus completely freeing-up the surgical specimen, which was entrapped in a Lapsac for later extraction at the end of the procedure.
Laparoscopic Radical Cystectomy in a Female
The same port placement was employed with the patient in a low-lithotomy, 30 -45° Trendelenburg position. Since this patient had a prior pelvic surgery (ovariectomy), initial access was obtained with the Hasson technique and a 10 mm Blunt-tip balloon port was used at this site to prevent air leak. Following lise of intraperitoneal adhesions, the uterus was retracted anteriorly, and the initial peritoneotomy was made in order to identify the ureters, which were dissected down to the bladder wall, clip-ligated and transected. The peritoneum at the rectovesical culde-sac was incised and further dissection was performed to develop a plane anterior to the rectum. The ovary vascular pedicle, the uterine round and broad ligaments and vesical vascular pedicle were sequentially ligated with a combination of metallic and hem-o-lock clips and divided. Similarly to what was described above, the Retzius space was entered and the bladder was mobilized anteriorly. A sponge stick is inserted into the vagina to help identifying the vagina. Subsequently, the posterior vaginal wall was horizontally incised just distal to the uterine cervix with a J-hook electrocautery. This incision was then extended bilaterally towards the urethra, removing a strip of the anterior vaginal wall. At this point, the surgeon standing in between the patient's legs dissected the entire urethra circumferentially. The remaining attachments between the urethra and the anterior vaginal wall were cut and the intact surgical specimen ( Figure-1) was extracted through the already open vaginal vault without the use of any bag. Pneumoperitoneum was re-established and maintained by keeping moister towels at the vaginal vault. Finally, the vaginal wall defect was closed laparoscopically with a 0-vicryl running suture.
Laparoscopic Extended Pelvic Lymph Node Dissection
Bilateral extended pelvic lymphadenectomy was performed following radical cystectomy, including lymphatic tissue from the pubic bone distally to the bifurcation of the common iliac artery 
-Posterior view of the intact surgical specimen including, uterus (U), uterine cervix (C), tube (T), ovary (O), anterior vaginal wall (V), bladder (B), urethra (Ut), bilateral lymphatic package (L).
proximally and from the genitofemoral nerve laterally and the obturator nerve inferiorly (4). The lateral border of dissection was developed along the genitofemoral nerve by dividing the fibro-areolar tissue and exposing the iliopsoas muscle. The lymphatic tissue packet was completely lifted en bloc off of the surface of the iliopsoas muscle and swept medially. The tissue anterior to the external iliac artery (up to the common iliac artery) and vein was then individually split longitudinally using J hook electrocautery, skeletonizing the 2 vessels circumferentially. The released packet was rolled medially posterior to the mobilized external iliac artery and vein, delivering it into the pelvis. Dissection along the medial aspect of the packet identified the obturator nerve. The entire specimen was placed in a Lapsac for further extraction.
Urinary Diversion
Orthotopic Ileal Neobladder -Following radical cystoprostatectomy and pelvic lymphadenectomy, a 12 cm Pfannensteil incision was made and the adnominal cavity was entered. The entrapped surgical specimen was then extracted. Bowel work and handling including: isolation of the distal ileal segment, creation of the Studer's neobladder, bilateral insertion of ureteral double J stents, refluxing bilateral ureteral re-implantation, and urethral-neobladder anastomosis over a 20F Foley catheter creation, was easily accomplished using standard open surgical techniques. Bilateral suction drains were left in the deep pelvis. No suprapubic cystostomy tube was employed.
Ileal Conduit -Following laparoscopic closure of the vaginal defect, the left ureter was delivered through the retroperitoneum to the right side. To facilitate a further identification, 2-0 vicryl stay sutures were placed at the tip of the ureters. Under laparoscopic control, the distal ileum was identified and grasped with a bowel clamp inserted though the right side 12 mm working port. Subsequently this port was removed, the port site incision was extended for 1.5 cm, and the distal ileum was brought outside the abdominal cavity. A 15 cm ileal segment was isolated, its distal end was closed with a running suture and bowel continuity was restored. The mesenteric window was closed and bowel was re-inserted inside the abdominal cavity, keeping the ileal loop outside. After gently occluding the right hand port site with 2 finger tips, the pneumoperitoneum was re-established and both ureters were identified and delivered outside the abdomen, through the right side working port site, under laparoscopic visualization. Standard bilateral stented (8 Fr NG tubes) ureteral-ileal loop anastomosis were performed open surgically (Figure-2) . The ileal loop along with the re-implanted ureters were re-inserted into the abdomen and an ileostomy was fashioned at the right hand working port site. A suction drain was left in the deep pelvis. The "neovagina" was packed with sterile gauzes.
CASES REPORT Case 1
A 70 year old male, BMI of 24, ASA II, was diagnosed to have a T2G3 bladder transitional cell carcinoma. Metastatic workout with chest x-ray and abdominal CT were negative. There were no sins of enlarged pelvic nodes or hydronephrosis. Patient was schedule and consent to a laparoscopic assisted radical cystoprostatectomy with orthotopic ileal neobladder.
Total surgical time was 6.5 hours, including 4.0 hours for radical cystectomy and pelvic lymphadenectomy and 2.5 hours for neobladder creation, intraoperative estimated blood loss was 500 ml. Nonetheless, patients' postoperative hemoglobin dropped 4 points to 8.9 mg/dL; hence he was given 2 units of concentrated red blood cells. No intraoperative complications occurred. However, the left side suction drain persisted with a high output of fluid (700 -1000 cc). A retrograde cystogram was then performed revealing only a small leakage at the neobladder-urethra anastomotic site. Measurement of creatinine levels in the drain fluid were similar to the serum. Biochemical analysis of the drain fluid showed a high concentration of triglycerides (1015 ng/dL) and cholesterol (238 ng/dL). The patient was treated successfully with dietary measures (high protein, low fat, medium chain triglyceride diet and salt restriction) for 3 weeks. At postoperative day 21, the Foley catheter along with the ureteral stents were removed and the patient was discharged home (Figure-3 ). Pathology revealed negative surgical margins.
Case 2
A 55 year old female, BMI 24, ASA II, heavy smoker, was diagnosed to have a T2G3 bladder transitional cell carcinoma. Metastatic workout with chest x-ray and abdominal CT were negative. There were no sins of enlarged pelvic nodes or hydronephrosis. Due to tumor extension to the bladder neck clearly seem during TURB, the decision was made to avoid an orthotopic pouch. The patient understood the risks and consented to a laparoscopic assisted radical cystectomy with total urethrectomy and ileal loop urinary diversion.
Total surgical time was 6.5 hours, including 5.0 hours for radical cystectomy and pelvic lymphadenectomy and 1.5 hour for ileal loop creation, estimated blood loss was 350 cc. No intra-operative complications occurred. Although intra-operative blood loss was low, the patient had a pre-operative hemoglobin of 10mg/dl (after transfusion of 2 units of red blood cells); therefore we opted to transfuse one more unit of red blood cell base on a postoperative hemoglobin of 8.5 mg/dL. Patient resumed fluids and ambulation on postoperative day 2. The suction drain was removed on postoperative day 4 when the patient was discharged home.
COMMENTS
Laparoscopy is facing its last frontier in urological oncology, the surgical treatment of bladder cancer. As stated by Moinzadeh and Gill, this cutting edge procedure does offer advantages such as decreased blood loss, decreased postoperative pain, early return to full activity, and better cosmesis (2) . Nonetheless, issues such as longer OR time, more expensive operation, and lack of long-term oncological data do represent a downside of this minimally invasive approach. Based on previous report in the literature, we have tried to address these cons related to laparoscopic radical cystectomy using the following strategy: a) In order to decrease the overall surgical time, we've performed the reconstructive part of the operation -urinary diversion extracorporeally. b) In order to comply with the oncological principles established in open surgery, we've followed an extended template for pelvic lymphadenectomy. c) In an attempt to reduce the surgical costs, we've avoided the use of laparoscopic surgical staples to control the bladder vascular pedicle.
Judging the laparoscopic procedure based on the operative time that is required to perform the same operation open surgically, we made the decision to fashion the urinary diversion intra or extracorporeally an important factor. In initial series where the reconstructive part of the operation (Mainz II sigmoid pouch, ileal conduit, Studer orthotopic ileal neobladder) performed completely intracorporeally, the total operation time varies from 7.4 hours to 10.5 hours (8) (9) (10) . On the other hand, in our initial two cases, the urinary diversion (Studer neobladder or ileal loop) was performed extracorporeally, resulting in an overall surgical time of approximately 6.5 hours. Although this represents our initial experience with laparoscopic radical cystectomy, our group has familiarity with major laparoscopic surgery, including more than 25 laparoscopic radical prostatectomies successfully performed in the past year. This is in line with the majority of authors that do not recommend laparoscopic radical cystectomy before the surgeon has properly mastered the technique of laparoscopic radical prostatectomy (11) . Whereas creation of the neobladder following laparoscopic cystectomy through a 12 cm Pfannensteil incision poses no significant difference to what is routinely performed during open surgery. The creation of the ileal loop and ureteral re-implantation through an extended 3 cm port site incision has inherent problems such as tissue orientation that could potentially lead to positional distortion. Moreover, it may be difficult or even impossible to extract the ileum and the ureters to the skin level in obese patients (12, 13) .
There is a growing evidence in the literature supporting a surgical cure rate of 25% to 35% in patients with low volume lymph node disease. Moreover, recent studies suggest that the anatomical extent of lymphadenectomy is an important independent factor for the cure of bladder cancer (14) (15) (16) . Following these well-established open surgical principles, Finelli and colleagues demonstrated that during the laparoscopic procedure one should be able to perform the node dissection following the extended template (4). Furthermore, these authors listed certain technical caveats such as, to perform lymphadenectomy after cystectomy so that tissue planes for laparoscopic cystectomy would not be compromised, to avoid iatrogenic trauma to any enlarged lymph node and to entrap the lymph node specimen immediately upon completing lymphadenectomy to minimize local and/or port site tissue contact (4). In our initial 2 cases, bilateral pelvic lymphadenectomy was performed without iatrogenic injury to the iliac vessels or to the obturator nerve (17, 18) . However, in our first case a persistent postoperative chylous drainage occurred and was successfully managed with dietary measures (19) . In order to avoid this problem in our second case, we've carefully clip-ligated any larger lymphatic channel prior to its transaction (4) . Although the Cleveland Clinic group reported 2 cases of deep venous thrombosis (DVT) following laparoscopic extended pelvic lymphadenectomy (4). We did not experience any DVT in our 2two cases.
A higher intraoperative surgical cost, mainly related to the use of disposable equipment, represents a great obstacle to laparoscopic radical cystectomy gain acceptance, especially in developing countries (20) . Traditionally, the control of the vascular pedicle of the bladder has been made employing serial Endo-GIA firing (9-10 loads of vascular 2.5 mm stapler) (5). As described by Abdel-Hakim and colleagues, the use of the harmonic shears could replace the Endo-GIA stapler for the control of the lateral and posterior pedicles of the bladder, thus reducing costs (5) . In an attempt to further decrease the intraoperative costs, we've employed a combination of metallic and hem-o-lock clips to control the bladder vascular pedicle. Although it was safe in our initial experience, one should be bear in mind that we've performed these operations in selected thin patients, wherein the vascular pedicles of the bladder were not too thick, allowing precisely placement of surgical clips. It is also worth noticing that in the first case, following the removal of the CO 2 pneumoperitoneum and cessation of its tamponade effect, a persistent oozing was observed coming from prostatic neurovascular bundles. We hypostasize that this continuous oozing persisted for a while after the procedure been responsible for the significant droop on hemoglobin levels postoperatively despite a reasonable 500 cc intraoperative blood loss.
CONCLUSIONS
Extracorporeal creation of urinary diversion may help to decrease the overall operative time. However, a comparison to an intracorporeal diversion arm is required to truly evaluate this matter. Laparoscopic pelvic lymphadenectomy can be performed following the extended template. Use of surgical clips instead of vascular titanium staples to control the bladder vascular pedicle reduces intraoperative surgical costs. Stapleless laparoscopic assisted radical cystectomy with extended bilateral lymphadenectomy is feasible. Long-term oncological and functional follow-up is needed.
